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SUBSSTION #1. What is a simple fraction, an improper fraction, a 
mixed fraction? 


ANSWER #le A fraction is one or more of the equal parts into 
which a whole may be divided. All fractions may be 
expressed as common fractions by two numbers or terms 
separated by a horizontal line. The denominator, | 
(lower term names the parts or size of the fraction= 
al unit. The “numerator, (upper term), shows the 
number of fractional units in the given fraction. In 
reading, the numerator is invariably read first. 


A simple fraction is one whose numerator is smaller .° 
than its denominator; whose value is less than unitye 


An improper fraction is one whose numerator is large 
than its denominator; whose value is greater than 
unitye 


A mixed fraction is an expression containing an 
integer and a simple fraction. 


In final results, simple fractions are reduced to lowe 
est terms by dividing the numerator and the denomina= 
tor by a common prime factor (cancellation), and an 
improper fraction is expressed as a whole or mixed 
number. 


To change an improper fraction to s whole or mixed 
number, divide the numerator by the denominator. 


“URSTION #2. Give rule for finding the Least Common Denominator. 


ANSWER #2. Divide the denominators, of the given fractions, by 
the lowest prime factor as many times as one or more | 
of the denominators will contain it without a remsainde: 
bringing down the numbers that will not cortain it. 
Then proceed to the next highest prime factor. Continue 
until the quotient of all the denominators is one. 
Multiply the prime factors used to find the Least 
Common Denominatore 
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ANSWER #3. 212-5 14 11 33 16 
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SURSTION #4. Give rule for addition of fractions. 


ANSWER 


“UESTION 


ANSWER 
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Change all mixed fractions to improper fractionse 

Find the L.C.D. 

Divide the L.C.D., separately, by each of the original 
denominators and multiply the quotient by the original 
numerator to find the new numerator of each fractione 
Add the numerators, placing the sum over tne L.C.D. 
Reduce to lowest terms, by cancellation if possible, 
and, in case of an improper fraction, divide the 
numerator by the denominator to reduce it to a mixed 
fractione 
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Give rule for subtraction of fractions. 


Change all mixed fractions to improrer fractions. 

Find the L.C.D. 

Divide the L.C.D., separately, by each of the original 
denominators and multiply the quotient by the original 
numerator to find the new numerator of each fractione 
Subtract the lesser from the grester numerator, 
placing the difference over the L.C.D. 

Reduce to lowest terms. 


SUESTION #7. 


ANSWER #7. 
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: ANSWER #8. 


CUSSTION #9. 
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Give rule for multiplication of fractions. 


Change each factor of the problem to an improper 
fraction. The product oft the numerators will be 
the numerator of the answer, The product of the 


denominators will be the denominator of the answer, 


Reduce to lowest terms. 
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Give ruie for division of frsetionsg. 


Change the divisor and diviaend to improper fractions. 
as in multiplication 


Invert the divisor and proceed 
of fractions. 
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_ QUESTION #13, Zxpress as decimal fractions: i oe. 


ANSWER #11 (Continued) 
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QUESTION #12. What is s decimal fraction, vulgar fraction? 


ANSWER #12. A decimal fraction has a denominator, divisible by 
ten, which is understood, the decimal point standing 
for the unit in the denominator. 


A vulgar fraction has a denominator indivisible by 
tene 


To change a vulgar fraction to a decimal fraction, 
divide the numerator by the denominator. 
ees 
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CUESTICN #14. Give rule for addition of decisis, 


ANSWER #14. Arrange the terms with all decimal points directly 
under each other. Proceed as in ordinary additione 
Place the decimal point in the sum directly under 
the decimal points of the terms. 
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CUSSTION #15. Add: 0.965, 3.85, 1.075, 0.0056. 


ANSWER #15. 0.965 
3.85 
1.075 
0.0056 


QUESTION #16. Give rule for subtraction of devimals, 


ANSWER #16. Arrange the terms with all decimal points directly 
vnder each other, affixing ciphers as necegysarye 
Proceed as in ordinary subtraction. Place the 
decimal point in the difference directly under the 
decimal point of the subtrahsd and minuend, 


“UBSTION #17. Subtract: 0.01 frem 9, 96.005 from 128.9. 


ANSWER #17. 9.90 128.900 
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CUSSTION £18. Give rule for multiplication of decimals. 

ANSWER #18. Multiply as with whole numbers, placing as many 
decimal places in the product as there are in both 
the multiplier and the multiplicand, 


CUBSTION £19. Multiply: 0.397 x 0.005, 0.027 x 60. 


ANSWER #19. 0.397 0.027 
, 0.005 60 
.001985 Ans. 1.629 Ans. 


CUESTICN #20. Give rule for division of decimals. 


ANSWER #20. Place the divisor, in relation to the dividend, the 
same as with whole numbers, If the divisor is a 
decimal fraction, move the decimal point to the right 
as many places as is necessary to mske the divisor 
a whole number being careful to move the decimal 
point in the dividend an identical number of places 
to the right, affixing ciphers if necessary. Proceed 
as in division of whole numbers, piecing the decimal 
point in the quotient directly over the decimal point 
in the dividend, 


SUBSTION £21. Divide: 36.744 by 24, 0.196 by 0.004, 6 by 9.01. 


ANSWER #21, . 1.531 Ans. 49. Ans 600 Ans. 
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CUSSTION #22. 


ANSWER 
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RUTSTION #23. 


ANSWER 
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“USSTION #24. 


ANSWER 
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“UBSTICN #25. 
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What is meant by the root of a quantity? 


The root of a quantity is that number, which, when 
multiplied by itself as many times as is indicated 
by the index of the radical, will equal the given 
quantity. The process of extracting roots is termed 
evolution. 


Give the rule for extracting the square root of a 
number. 


1. Beginning at the decimal point, separate the 
number, each way, into groups of two figures. (The 
outermost period on the left may have only one place) 
2. Find the greatest square of the left hand period, 
Its root is the first figure in the required root. 
3. Subtrsct the square from its period and bring 
down the next pericd. As a trial divisor use twenty 
times the root value already found. Divide, placing 
the quotient over the second period from the ieft, 
and add the quotient to the trial divisor. Multiply 
the divisor by the second figure of the root and 
subtract, bringing down the next period. (In some 
cases the quotient ocvtained with the trial divisor 
will be too great to add to the trial divisor end 
still obtain a product less or esusl to the precedin 
period, in which case use the next gmaller number fo 
the root and the last figure of the divisor). 

4. Multiply the figures of the rcot, siready found, 
by twenty for the trial divisor, and proceed ss befo! 
Note. In the case of fractions, sither take the 
square root of the numerator and denominator separat 
-ly, or reduce the fraction to the decinal form. 
Note. When the remainder, at any stage, will not con 
tain the trial divisor, write a cipher in the root, 
and bring down the next period. If there are no fure- 
-ther periods, periods ¢2 two ciphers may be added t 
the original number snd the reot determined to any 
desired number cf decizal places. 


: root 
Extract she saqusre/of 401,956, 0.901296. 
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What is meant by the power of a quantity? 


The products obtained by taking any number two or 
more times as a factor, are termed powers of that 
number. The process of finding the powers of numbers 
is termed involution, Powers are expressed by write- 

ing the number with a small raised figure or exponen 
showing the times it is taken as a factor, 
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SURSTION #26. Rive to the power indicated: 0.13°,10°,17.1 

ANSWER #26. 0.13 108 = 100,000,000 ins. 

0.13 (In powers of ten, moving the 
39 decimal point is equivalent 
13 to multiplication.) 
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QUESTION #27. “hat is meant by reresnt? 

ANSWER #27. Per cant is the standard term for hunaredths, meanin 
"by the hundreas" The term is represented by the 
symbol "%" 

| The rate percent is the number of hundredths taken. 


The percentage of a quantity is the value of the 
hundredths taken. 


\ The base igs the number on which the percentage is 
reckoned. 


PURCSNTAGRZ «= Base x Rate percent 


peels Ul Cassada Percentage 
MATE PERCENT = “age 
Fereentage 


nate percent 
( Pereentage may also be determined by proportion, 


“URSTION #28. Find 24% ef 1297, 150% of 0.6, 16.5% of 50. 


ANSWER #28. 1297 06 50 
6485 2998 ins. 250 
2594 300 
3ee4e> Ans. 50 
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“UTSTION #29. ihat per cent of S52 is 39, 0.8 is 0.97 


ANSWER #29, 39 = .75 = 75% Ans. 
52 52/39,00 
364 
260 


eG is to 100 as 2.9 is to what number? 


cas — 112.5 = 1123% sms. 
AO ee = 48. /90y0.6 


“UTSTION #40. What is meant by ratio? How are ratios expressed? 


ANSWER #30. Division offers a means of comparing numbers. By it 
one may determine how many times as great one number 
is than another. The numbers compared must be like 
numbers. The quotient is always abstract. This 
quotient whether represented or computed is termed 
a ratio. 


The ratio may be expressed by any of the signe of 
division, or by the colun. The numbers involved are 
called terms, the first term being the antecedent 

and the second the conseyjuent. The vslue of the ratio 
is determined dy performing the represented diivisione 


TUSSTICN #31. What is the difference between a direct and an 
inverse ratio? 


ANSWER #31. The direct ratio of a number is the ratio of the 
antecedent to the consequent. The inverse rstio is 
the ratio of the consecvent to the antecedent. In a 
direct ratio the consequent is the divisor and in an 
inverse ratio the antecedent is the divisor. 


ANTECEDENT 
Formula: RATIO « CONSEQUENT 
ANTECSDENT = RATIO x CONSSQUENT 
- ANTECEDENT 
RATIO 


“URSTION #32, What is the value of the direct and inverse ratio of: 
9 to 81, 0.1 to 0.003, $ to 4? 
ae 
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81 to 9 


33 
wl to .003 = 4003. /;TO0s° = BAe direct ratio. ins, 


- inverse ratio. Ans. 
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ANSWER #32 (Continued). -03 inverse ratio. ins. 


2003 to el zs pl. /,T.08 


tot: 2 direct ratioe Ans. 


4+ to ¢~ inverse ratio. Ans. 
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CUSSTION # 33. What is meant by proportion? 


ANSWER #336 


CUESTION #34. 


ANSWER #34. 


“USSTION #35. 


ANSWER #356 


SUBSTION #36. 


ANSWER #366 


. SUBSTION #37. 


A proportion is an equality of ratios. In & propore 
tion the first and fourth terms sare the extremes and 
the second and third are the means. 

When solving a problem by proportion always use the 
fourth term for the unknown number and the third for 
the known number ot the same kind. Determine whether 
the unknewn should be smaller or larger than the 
number to which it is being compsred. If the fourth 
term is larger than the third term, the second term 
should be larger than the first, and vice versa, 


What is the rule for findinz en unknown mean of a 
proportion, an unkncwn extreme? 


To find an unknown mean, divide the product of the 
extremes by the known mean. To find an unknown 
extreme divide the product of the means by the 
known extreme. 


What is meant by an inverse proportion? 


An inverse proportion is a proportion in which one 
of the ratios varies inversely as the other. To 
change the direct proportion to an inverse proportio 
invert the divisor of one of the ratios, 


What number is to 4 ss 3 is to 6? 20 is to 24 ag 


what number ig te 307 18 is to 26 ss 45 ig to what 
number? 
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Solve by proportion: If £5 men ean finish s certain 
job in 30 days, how many days will be required by 
35 men to do the same job? 
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18 ; 32 :: 45 : 
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“URSTION #39. Write a table of the basie rowers of ten. 


ANSWER 
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25 x 30 . 150 ~ 5, 3 #3 
35 : 25 :: 30 3: x 35 7 21 7 Gays. Ans. 
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Give s brief ®xplanstion of the powers cf ten snd 
their uses. 


It is sometimes riecessary, when making caleuletions, 
especially when using extremely large or small num- 
bers, to change the numbers to the lowest whole num= 
ber times some power of ten. This is done to elimi- 
nate lengthy calculations. Any positive number, 
whether integer or decimal fraction, can be expressed 
in terms of units times power of ten. The rule for 
changing a number to the lowest whole number times 
some power of ten is as follows: Move the decimal 
point to the right or left until one significant 
figure is on the left of the decimal point. Write 
the significant figures with the newly placed decimal 
point snd write "x10" or "+10" after the number. The 
exponent of 10 will be equivalent to the number of 
elaces the decimal point was moved. If moved to the 
left it will be positive. If moved to the right it 
will be negative. The exponents of 10 follow the 
laws of exponents, making it cossible to multiply, 
divide, and find powers and roots. ‘The laws of 
exponents are: To multiply, add, slsebraically, the 
exponents; tc divide, subtract, algebraically, the 
exponent of the divisor from the exponent of the 
dividend; to find the power, multiply, algebraically, 
the exponent of the number by the power to which the 
number is to be raised; to fina the root, divide, 
algebraically, the exponent of the number by the 
index of the required roct. 


10,000,000,000 equals 10; 
1,000,000,000 eaqnals 10, 
100,000,000 equals 19° 
10,000,000 equals 10” 
1,000,000 equals 10? 
100,000 equals 10° 
10,000 equals a 
1,000 equals 105 

100 equais 107 

10 equals 10: 

1 equals 100 
.l eguals 1071 
eOl equals 1072 
2001 equals 1079 
-0001 equals 1074 
200001 equals 107° 
2000001 equals 1076 
20000061 equals 1077 
200000001 equals 1078 
e00C000001 equais 107°” 
20000000001 equais 10710 
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QUESTION #40. Express the following numbers to the lowest whole 


ANSWER 


ANSWER 


number times power of ten; 37,569, 39.8754,0,000493 


#40. 3.7569 104 ans. 3.98754 +10) ins. 4.93 1074 ans, 


#41. Change the following numvers to the lowest whole 


number times rower of ten snd multirly, expressing 
the answer in lowest whole number times power of ten 
8C0O x 950000, 0.0034 x 765000, G.000075 x .3 x 6000 


$41, 8 «10° x 9.5 ©10° = 76 °10° = 7,6 +109 Ang, 


Be4*107> x 7.65010°%= 26.02+10" = 2,601+10% ins. 


7.5°107> x 3°107! x 6°10" = 13561072 = 1235-107! ansJ 


#42, Change the following numbers to th= lowest whole 
number times power of ten and divide, exrressing the 
answer in lowest whele number times nower of ten: 

a 4 nwo ae 
10° by 10°, 6900 by 0.065 


#426 3 = 1°10°= 19° AnS. 


ee 
6000 . 6°10 = 923076410" = 9,23077+104 
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QUSSTION #43. Change the following numbers to the lowest whole 


ANSWER 


number times power of ten and solve, exvressing the 
answer in lowest whole number times power ef ten: 
6000 x 95000 x 0.00350 divided by 80000 x 2.750 x 
800000. 
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Bexo* x 349-1078 © 1.33+204 - 
5-19 x 819? 3 3.2 °108 
é 
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14156251074 = 4.15625°107” ans. 


2USSTION #44. Draw TB Transmitter. 


ANSWSR 


#44. See drawing on separate sheet. 
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